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Dicthyliead dibromide showed 12 perssnl decomposition
in fouy and cre=Lelf mentiig in gescline, & resuld somevwhat ab
variznce with previous behavicor in thset stesm distlillation of
this S&lb yzel*s trlethyliead bromides wiich in fturn dsccrmoses
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All the citner salbts tested showed only asgligible descome
mosltxcn in either air, gesoline, or water.

INTRODUCTION

frt

Previcus ¢ 'ors(’) dene in th abhoratory has shown thsa

)
(1) LTD 38-2 Stesm Distilletion of Diethvllead Dikrconlde,
LTD 38.28 “team "i%t*lim’Jon of ?miaﬁhyllgam Dromides,
LID 78«27 Steam Distillation of Diethylicad Dichloride.
LT 38=35 Sheam Jisﬁiligticn of “xf“thv l ed Chiocride.
ERE 38u$” o,v zm Decomposltion of Triethylliead Irdromide
snd Eietavlle¢ Hydx owiae‘
iyl sraticn and Steam Deec cmposition of Welethyl.
,ul Carbensate and chnny"le&d Carbonate.
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alkyllead salts decompose on steam distillation in ascecrdance with
the following equations: ‘

2 EfaPbX——2EtePb + EtzPhXa I
2 EtePbXa——>EtsPbX + PbXa + EtX IX
Etz2PoXa—> PbXz + 2 Eb II1

where X = Cl, Br, or CH., The net results in the case of the tri-
ethyllead halides 1s the sum of I plus II end of I plus III, and
nay be represented by the following equationss

3 EtagPbX ——=2 Et4Fb + PbXpz + EtX IV
2 EtgPbX —> Et4Pb + PbXz + 2 Et v

During the steam distillation of triethyllead carbonate and
dlethyllead carbonate, these salts are first hydrolyzed to the
corresponding hydroxides, triethyllead hydroxide and diethyllead
hydroxide, respectlively. Tristhyllead hydroxide then decomposes
mainly in accordance with I, while dlethyllsad hydroxide decomposes
malnly in acccrdance with III. Under favorable conditions, the
steanm decomposition of some of these salts may yleld theoretically
as much as 87% tetraethyllead on the basis of the lead present in
the orizinal salt.

In view of the safety hazard ianvolved in cleaning out
sludges from Ethyl Fluld and leaded-gasoline storage tanks and
teniz cars, 1t seemed of importance to study the stability during
storagze in alr, water and gasoline of these same salts which might
e present in sludges, i.e., to determine to what extent they
disproporticnate to yieid tetrasthyllead., This report covers such
& study.

TXPERIMANTAL

Materials

A. Alkyllead Sglts. - Triethyllead chloride, itriethyl-
lead bromide, triethyllead carbonate, dicthyllead dichloride, '
dlethylliecad dibromide and dlethyllead carbonate were prepared and
analyzed by methods previously described l);_the analyses were 8%
follows:

. Analysis

Pb X
Algyllead Salt Calcd. Found Calco. found
BtsPbCl 62,8 62.9
Et;PbBr 55 .4 55.5 21.4 21.2
(EtaPb)2C0s(2) 63.9 60.5
2taPbCla 61.6 61.9 21.1 21.0
Zta2PbBre 48.8 49,0 37.6 3T.2
Et2PbC0s 63.7 6L.3
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(a) This salt was prepared by treatment of triethyl-
lead hydroxide with carbon dioxide, followed by vacuun
dessication of the resulting triethyllead bicarbonate
for two weeks, a procedure which ordinarily glves pure
triethyllead cerbonate. However, in thls case the
reaction was not complete and the analysis indiecated
an approximstely equal molar mixture of triethyllesd
carbonate and triethyllead bicarbecnate; titratlon with
hydrochloric acid indicated the absence of diethyllead
carbonate or hydroxide. ,

B, Gasoline. - An unleaded natural gasoline (prepared
from refinery gases) was used in the tests involving the triethyl-
lead chloride, triethyllead bromide and diethyllead dibromide salts.
When 1t was discovered that this gasoline gave an emulsion with the
ammonia water used to extract the alkyllead salts, its use vas
discontinued and White Red Crown was used in the triethyllead
carbonate, diethyllead dichloride, and dlethyllead carbonate tests,
which were started over a month later.

PROCEDURE

A set of 12 test-tubes with cork stoppers bearing short
lengths of capillary tubing was provided for the tests with esach
alkyllead sglt. Approximetely 2 g. of the salt were placed in each
test-tube. To four of the test-tubes containing a particular salt
were added 25 cc. of distllled water; 1o & second four were added
25 cc., of gasoline; while the remeining four were allowed to stand
exposed to alr. The stoppers bearing the caplllary tublng were
then nut in place and the tubes were sitored 1n a dark box at room
temperaturs.,

At storage-time intervals of one, two, and four and one-
half months, test-tubes of the variocus salts in the different media
were removed Irom ths storage box, and the cecntents were extracted
with hexane to remove the tetraethyllead formed., The hexane
extracts were then shoken with 299 armonls water tc remove eny
allzyllead salts extracted by the hexane. This was followed 2y a
water wash to remove most of the ammonla retained by the heXane,
The lead remaining in the hexene as tetraethyllead vas finally
determined by analysis.,

RESULTS

In Teble I are gilven the amounts of decomposition, as
measured by the amount of tetraethyllead formed, for the various
salts in one, two and four and one-half month storags periods;
the anmount of decomposition for each salt is given in terms of
percent of the lead input converted to tetraethyllead, Filgure 1
shows graphlcally the rste of decomposition for each of the alkyl-
lead salts in the various medila.
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TABLE I - THE DECOMPOSITION OF RFbX SALTS AT ROOM TEMPERATURE

Total percent TEL formed (a)

Salt Series Medium 1 month 2 months 4% months
EtaPbCl I Alr 0.02 0.00 0,00
Watep .02 .00 L2
Gasoline<b) .08 Mok .16
EtaPbBr III Alr 0.06 0.17 0.03
Water , .05 .02 LO1
Gasoline(b) .30 .22 40
(EtsPb)200s(d) vI Al 2,08 8.03 17.65
+Et 3 PbHCO5 Water 15.83 21,70 23,38
Gasoline(c) .15  10.96 21.50
Et=PbClz v Aip 0,00 0.0% 0.00
Water .20 .02 . Q0
Gasolins(€) 22 3..34 .36
EtoPbBra I Alr 0.05 9,00 0.01
. Yater .03 el .C4
Sasoline(P) 9.07 0.08 12.25
Et2PbCOs v Alp 0.01 6.02 0.00
Water .02 .01 .01

2asoline(c) .03 .03 02

(2) Based on the amount of lead praosent in the original saltsg
the analyses vere made on the contents of sevarate hteste-
tubes after they had siood the lndicabted loength of time.

b) Natural gasoline.

¢) White Red Crown.

d) An gpproximately equinmeclar nmixture of the two salts,

These results show that: (a) caly the minture of triethyl-
lead carbonate and bicarbonate gave appraecishle decompoesition with
the f'ormation of tetraethyllead in alr, water, and gesoline. The
rate of decomposlition of this mixture was faster in water than in
elther air or gasoline, and the maximum amount of dscomposition
(22 to 23 percent) was reached in a stopage time of two months.

In gasoline, the amount of the lead input converted to tetracthyl-
lead in four and one-half months was 22%; vhile in sir, the amount
converted in the same time represented 149 of the lead input. From
Filgure 1, it should bhe noted for the tricthyllsad carbonate mixture
in both gasoline and air, the amount of decomposition iz almost a
lineer function of time.

(v) Diethyllead dibromide in gasoline gave 9% decomposition
to tetresthyllead in one month and 129 decomposition in four and one-
half months; in water and air, only negligible decomposition to

tetraethyllead was noted in the time inbtervals studied,, This behavior
%g %}%%E%}lead dibromide 1n gasoline isusurprising in view of the
ac

triethyllead bromide, the salt to which the dibromide
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decomposes in accordance with equation II, gave no decomposition
to tetraethyllead in any media in the present tests. This suggests
that the course of the decomposition of dlethyllead dibromide in
gasoline at room temperature under the present conditions iz not
the same as it i1s when 1t is decomposed with steam.

(¢) The remaining salts tested geve only negligible
decomposition in cither air, water or gasoline.

CONCLUSIONS

On the basis of the results obtalned in these tests, 1t
appears that triethyllead carbonste or bhicarbonate decomposes on
storage at room tempersature ln alr, water and gasoline to give tetra-
ethyllead, while diethyllead dibromide decomposes only in gasoline.
On the other hand, the triethyllead halides, diethyllead chloride
and diethyllead carbonate appear to be remarkably steble under the
same conditions, '

gpnly & 1lttle is known concerning the formationcu and

presence( of tricthyllead carbonate znd bicarbonate in sludges

(B) LTD 38=01 - Stepility wests on Le&d Toetracthyl in Zthyllidene
Chloride and Propylene Chiloride
LTD 30-40 - Formation and Analysis of Siudese from Ethyl Fluid

from Ethyl Fluld and Ethyl Gasoline. IXn view of the fact that the
present tests shov that these salts mey contribute sreatly to the
toxlc hazards of sludges, it 1s suggested that furihsr examinations
be made regarding the formatlon and presence of these compounds ia
sludges obtained from Ethyl Fluld and Tthyl Gasoline.
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